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DETAILED ACTION 

Claim Rejections - 35 USC §102 
1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-5, 9-18 and 21-23 are rejected under 35 U.S.C. 102(b) as being anticipated by Chan et 
al. (U.S. Patent No. 6,252,277). With regard to Claim 1, Chan discloses a method of forming a 
field effect transistor (column, lines 4-6), the method comprising: 

forming (column 4, lines 39-51) an implantation mask (32, 37) over a crystalline 
semiconductor region; 

forming a drain region and a source region (39) using said implantation mask (column 5, 
lines 7-17), said drain and source regions each having a top surface located above a surface of 
said crystalline semiconductor region (figure 4E); 

removing said implantation mask to expose a surface area of said crystalline 
semiconductor region (column 5, lines 18-24); 

forming a gate insulation layer (44) on said exposed surface area (column 5, lines 57-59); 

forming a gate electrode (47), out of polysilicon layer (46), on said gate insulation layer 
(column 6, lines 22-24); and 

doping said gate electrode (column 5, lines 66-67 and column 6, lines 1-3). 
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With regard to Claim 2, Chan discloses forming a gate electrode (47) including depositing a gate 
electrode material (column 5, lines 61-63) above a gate insulation layer (44) and removing 
excess material of said gate electrode to form the gate electrode (column 6, lines 8-12). 

With regard to Claim 3, Chan discloses a lateral size of the implantation mask (32, 37) that 
greater than a design value (figures 4B, 4F and 41) of a gate length of the gate electrode (47). 

With regard to Claim 4, Chan discloses forming drain and source regions (39) including 
epitaxially-growing (column 5, lines 7-17) a crystalline semiconductor layer adjacent to (figure 
4E) an implantation mask (32, 37). 

With regard to Claim 5, Chan discloses a first implantation sequence for forming said 
drain and source regions is performed prior to epitaxially-growing the semiconductor layer 
and a second implantation sequence for forming said drain and source regions is performed 
after epitaxially-growing the semiconductor layer (column 5, lines 7-17 and lines 34-40). 

With regard to Claim 9, Chan discloses forming sidewall spacers (35) on sidewalls of the drain 
and source regions (column 5, lines 10-13) that are exposed by removing an implantation mask 
(32, 37). 



With regard to Claim 10, Chan discloses a width of sidewalls spacers (35) controlled on the basis 
of target length (figure 4B) for a gate electrode (47). 
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With regard to Claim 1 1, Chan discloses an implantation mask (32, 37) that is removed by an 
isotropic-etch process (column 5, lines 51-54). 

With regard to Claim 12, Chan discloses removing an excess material (46) to form a gate 
electrode (47), by chemical-mechanical polishing (column 6, lines 8-9). 

With regard to Claim 13, Chan discloses removing an excess material (46) to form a gate 
electrode (47), by an etch-process (column 6, lines 9-10). 

With regard to Claim 14, Chan discloses removing an excess material (46) to form a gate 
electrode (47), by chemical-mechanical polishing (column 6, lines 8-9) and an etch-process 
(column 6, lines 9-10). 

With regard to Claim 15, Chan discloses forming metal/semiconductor compound regions 
(column 6, lines 29-32) on the gate electrode (47) and drain and source regions (39). 

With regard to Claim 16, Chan discloses forming said implantation mask includes forming a 
recess in a semiconductor layer including said crystalline semiconductor region and filling said 
recess with a mask material to form said implantation mask (figures 4A-4F). 
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With regard to Claim 17, Chan discloses filling said recess includes depositing said mask 
material with a thickness that is sufficient to completely fill said recess, and removing excess 
material by chemical mechanical polishing (column 4, lines 44-49). 

With regard to Claim 18, Chan discloses a lateral dimension of a recess that is greater than a 
target length (figures 4B and 41) of a gate electrode (47). 

With regard to Claim 21, Chan discloses doping of the gate electrode that is performed 

on the basis of process parameters selected to restrict dopant-penetration of the gate insulation 

layer (column 5, lines 57-67 and column 6, lines 1-3). 

With regard to Claim 22, Chan discloses a field-effect transistor (column, lines 4-6), comprising: 
a substrate (30) having formed thereon a semiconductor region; 

a drain region (39) extending along a lateral direction and a height direction (figure 4E); 
a source region (39) extending along a lateral direction and a height direction (figure 4E); 
a gate electrode (47) extending along said lateral direction and said height direction said 
gate electrode laterally located between said drain region and said source 
. region and separated from said semiconductor region by a gate insulation 
layer (44), said drain and source regions extending along said height direction at 
least to an upper surface of said gate electrode (figure 4E). 



Application/Control Number: 10/790,852 Page 6 

Art Unit: 2815 

With regard to Claim 23, Chan discloses a gate electrode (47) that is partially-comprised of a 
doped semiconductor material (column 5, lines 67-68 and column 6, lines 1-3); whereby a peak 
concentration of dopants in said gate electrode is less than a peak concentration of dopants in 
said drain and source regions (column 5, lines 13-15). 

Claim Rejections - 35 USC § 103 
2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 6-8, 19, 20 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chan 
et al. (U.S. Patent No. 6,252,277) in view of Gardner et al. (U.S. Patent No. 6,355,955). With 
regard to Claim 6, Chan essentially discloses the claimed invention but fails to show the step of 
performing an anneal process to activate dopants. 

However, Gardner discloses a method for forming a transistor, including an anneal process to 
activate dopants (column 12, lines 40-41). Therefore, it would have been obvious to someone 
with ordinary skill in the art, at the time of the invention, to modify the method as disclosed by 
Chan to include the step of performing an anneal process to activate the dopants, as suggested by 
Gardner, in order to enhance the implantation process by effectively activating impurities and 
positioning these in a semiconductor region (column 12, lines 40-41). 
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With regard to Claim 7, a further difference between the claimed invention and Chan is, an 
anneal process is controlled on the basis of a desired channel length defined by a lateral distance 
of the drain region and the source region. 

However, Gardner discloses an anneal process is controlled on the basis of a desired channel 
length defined by a lateral distance of the drain region and the source region (column 12, lines 
26-40). Therefore, it would have been obvious to someone with ordinary skill in the art, at the 
time of the invention, to modify the method as disclosed by Chan to include the step of an anneal 
process is controlled on the basis of a desired channel length defined by a lateral distance of the 
drain region and the source region, as suggested by Gardner, in order to enhance the implantation 
process by effectively introducing and activating impurities in a semiconductor region to create 
active regions. 

With regard to Claim 8, Chan discloses a first implantation sequence for forming said 
drain and source regions is performed prior to epitaxially growing the semiconductor layer 
and a second implantation sequence for forming said drain and source regions is performed 
after epitaxially growing the semiconductor layer (column 5, lines 7-17 and lines 34-40). 

Chan fails to disclose the claimed anneal process. However, Gardner discloses a method for 
forming a transistor, including an anneal process to activate dopants (column 12, lines 40-41). 
Therefore, it would have been obvious to someone with ordinary skill in the art, at the time of the 
invention, to modify the method as disclosed by Chan to include the step of performing an 
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anneal process to activate the dopants, as suggested by Gardner, in order to enhance the 
implantation process by effectively activating impurities and positioning these in a 
semiconductor region (column 12, lines 40-41). 

With regard to Claim 19, Chan essentially discloses the claimed invention but fails to disclose, a 
recess formed by anisotropically etching a semiconductor layer. 

However, Gardner discloses a method for forming a transistor including an anisotropic etch 
process on a semiconductor layer (column 12, lines 36-38). Therefore, it would have been 
obvious to someone with ordinary skill in the art, at the time of the invention, to modify the 
method as disclosed by Chan to include the claimed recess formed by anisotropically etching a 
semiconductor layer, in order to reduce the distance between an upper surface of a silicon 
substrate and the lower surface of a gate conductor (column 12, lines 38-41). 

With regard to Claim 20, a further difference between the claimed invention and Chan is, an 
anisotropic etch process that is controlled on the basis of an initial thickness of said 
semiconductor layer so as to obtain a depth of said crystalline region in conformity with a 
predefined target value. 

However, Gardner discloses a method for forming a transistor including an anisotropic etch 
process on a semiconductor layer (column 12, lines 36-38). Therefore, it would have been 
obvious to someone with ordinary skill in the art, at the time of the invention, to modify the 
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method as disclosed by Chan to include the claimed anisotropic etch process that is controlled on 
the basis of an initial thickness of said semiconductor layer so as to obtain a depth of said 
crystalline region in conformity with a predefined target value, in order to reduce the distance 
between an upper surface of a silicon substrate and the lower surface of a gate conductor 
(column 12, lines 38-41). 

With regard to Claim 24, a further difference between the claimed invention and Chan is, the 
claimed semiconductor region formed on an insulating layer and having an extension in the 
height direction in the range of approximately 5-50 nm. 

However, Gardner discloses a height of a semiconductor layer that can be modified (column 12, 
lines 36-54), therefore it would have been obvious to someone with ordinary skill in the art, at 
the time of the invention, to modify the method as disclosed by Chan to include the claimed 
height, in order to minimize diffusion of impurities into the channel region (column 12, lines 50- 
54). Additionally, it has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering the optimum or working ranges involves only routine skill in the art. In 
re Aller, 105 USPQ 233. Regarding the claimed insulating layer, it would have been obvious to 
someone with ordinary skill in the art, at the time of the invention, to modify the method as 
disclosed by Chan to include a semiconductor region formed on an insulating layer, in order to 
provide an insulating layer for semiconductor device such as a thin-film transistor (TFT). 
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Conclusion 

3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edgardo Ortiz whose telephone number is 571-272-1735. The 
examiner can normally be reached on Monday -Friday (1st Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




A.U. 2815 
12/20/04 



